Antioxidant changes in the hypertrophied heart due to energy metabolic disorder.
Oxidative stress has been implicated in the pathogenesis of both heart hypertrophy and heart failure. Hypertrophied heart, in response to pressure overload, is associated with an increase in antioxidant capacity and a decrease in oxidative stress. However, in the hypertrophied heart due to energy metabolic disorder, antioxidant capacity has not been investigated. Antioxidant changes in juvenile visceral steatosis (JVS) mice, a model of heart hypertrophy due to disorder of fatty-acid oxidation, were examined at 4 weeks (developing hypertrophy stage) and 8 weeks of age (established hypertrophy stage). Superoxide dismutase activity in the JVS mice was higher than that in control mice at 4 weeks of age and was not different from that in the control mice at 8 weeks of age. Glutathione peroxidase activity in the JVS mice at 8 weeks of age was lower than that in the control mice. Catalase activity showed no significant differences between the control and the JVS mice. Lipid peroxidation in the JVS mice was significantly reduced at 4 weeks of age and increased toward control levels at 8 weeks of age. The levels of vitamin E in the heart were increased in the JVS mice at 8 weeks of age. To determine whether antioxidants affect the pathogenesis of hypertrophy in this model, long-term treatments of vitamin E and 2-mercaptopropionyl glycine were performed. Vitamin E treatment partially reduced the heart hypertrophy in these mice. The present study shows that heart hypertrophy in the JVS mice is accompanied with increased antioxidant capacity as indicated in other animal models of heart hypertrophy. The precise mechanism of heart hypertrophy in JVS mice is still unknown, but oxidative stress may play a role in the pathogenesis of heart hypertrophy.